
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Node age t (coalescent units)

0

20

40

60

80

Pr
io

r d
en

sit
y

A.  Coalescent prior by descendant count k
n= 10, k= 2
n= 10, k= 6
n= 10, k= 10 (root)
n= 20, k= 2
n= 20, k= 11

n= 20, k= 20 (root)
n= 50, k= 2
n= 50, k= 26
n= 50, k= 50 (root)
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λe = μ× ℓ= 0.001

B.  Poisson mutation likelihood per edge
me = 0
me = 1
me = 2
me = 5
me = 10
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Tree:  ((leaf0, leaf1):1, leaf2):0
Mutations: m3→ 0 = 1, m3→ 1 = 2, m4→ 2 = 0

C.  Inside-outside posterior on a 3-leaf tree
Node 3 (k= 2, internal)
Node 4 (k= 3, root)
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Natural params:
η1 =α− 1
η2 =−β
Multiply ⇒  add η
Divide ⇒  subtract η

D.  Variational gamma: multiply / divide updates
Prior: Γ(2.0, 1.5)
Likelihood factor 1: Γ(3.0, 1.0)
After multiply: prior × factor 1
After 2nd multiply
After divide (cavity)
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